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(54) PROTECTIVE STRUCTURE AGAINST ELECTROSTATIC DISCHARGE 

(57)Abstract: 

PURPOSE: To provide a structure for implementing an 
electrostatic discharge protective circuit in an integrated 
circuit. 

CONSTITUTION: A protective circuit has a diode 1 1 
acting as a trigger unit, and a lateral bipolar transistor 

13. The lateral bipolar transistor 13 employs a first t 

diffusion region connected with an external terminal, i,e,. 
a collector region, and a second diffusion region, i.e., an 
emitter, on the side opposite to a first field oxide. It is 
further connected with a substrate or an epitaxial layer, 
i.e., a base. When a junction breakdown takes place in 
the diode 11, the base- emitter junction of the lateral 
bipolar transistor 13 is forward biased, and the transistor 
is turned off. Consequently, the internal circuit 23 is 
protected. 
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LfcPS!Si«S a, 8 b7&<7-r — ;UKig{bft«SJ5E-f*6 a 

Ill f 8 EI g£ i C & ( t -5 -S- O { til CO ffii Br 1 1 *5 ^ T B J5fc $ n -5 P 
>««£|p|— T££ B P+ffittSbte, MtC, #5S9J(J!) 

0, NSffiA«H«7^±lcKqaUfcSo< ^©TiniJlC^ 
entliS. P+S«8a, 8 bCD^^? tC^o^T, J±t£ 
fi^HKil K-/*Lt P ^XJU4 a , 4 b//P 8 
a. S bcfcO fc-HSS< NSSS2rtl::5£3El,Tl>£. 

P+«3a f 8bO}i^$j!)<0. 3 Mm© 
SffiT*oe0rlc43l-iTI-S, ^XJM a, 4 b CDiSIS li 
3. 0 //m©ggT£><2>o ^fttOffiiiliMMOS (CMO 
S) ^Jf^ilS^TN^ >*JU h 7>v7^» 
/; E c n T ^ o ffl - © m ffi (hI S S ± (7) { ill <Z> SF/r t z 1 1 P £ x ; V 
4 a, 4 b t|p|«6OP0x;i/7&t{a:EfSnT^o. P^X 
iNa, 4b©««gll mmz\Z, 0iJ;Ui5Xl 
0 '^fS/cm 3 x l 0 ^JHTHa/cm 3 (£>fl 

[0 0 2 3 ] Kffitc K-XL;tN + S5«l 0//P+.ffii« 



(6) t$BFPF 5 - 2 5 9 3 9 4 

]0 

8 b^&7^-^Hffi{fcttffi/aft:6 a CDjg^mijlCJB^^ 

a . 3 b (C^-r^T^TCD^^Mtg^^^/NW7A$n 
TSffi U — £ ^rKiJiT^ b <7>T* £ C t &ifrS2 ch f «. 
fiEoT, iffi^HIijf^lC^^TiL N^XjU3b (&c/NO 
x;U3 bS^NiajE1g2 ^^r.LTN^X^ 3 a) ^fgfc 
iK^ffiffl^fig«:iBi»IIUj^lgJE^/\*< 77Sn, t-nn 

v f *£MC43tt5N + 7-A / Ki/-f > 8R « t IrI — <Z) A x 
X 1 0%Wcm :i CDgS^^iflS^tlT^ 
[ 0 0 2 4 ] «E*0)HBfli»aH 1 2^\ ifeflllHlK 

JBHJfiSHl 2©-WI-4, CVDICcfcOWSM^ 
^ nfczigftx'J^XOS 0 0 nmCDSSOlT'feo. P 
+ nl*s!c8 a, 8 bWN+ffi8] 0 ©-^n-fnMfiftfc-t 
Sfcd&iC, iirpT^aii 1 2 ^/rLT^>^i7 Mfflp 1 8 
a, 18b, 18c^'l7^>y^TO^o f«Atf, 

•fcf-">3>Hl 4 SrBB!3*fig:JH 1 2<D±m\zmj&L* Vt 
&<DmWtT\ P+8S«8a, S b&cf'N + fMl 

tfX^>X£2lJELT, 6J8»ftl 4a, 14bO^ 

4 a J&^SI5if#S:B]liDTS Z i^pjflg^:*> KA 7 Ki: 
LTftJBL, 4 bt-4V C cffiilg®EE'vBga!$n 

[ o o 2 5 ] *mm<DzomffiM\zj:n&. p + ^ x;l/ 

4 a , 4b^73"J iz-">3 >^ ] 4 #P + fiH* 8 a , 

Sot, P^XJM a. 4bll — v a 

>UMl 4rt®7^$z«5ABT^«AP+S«8 a, 8 
b£RffiLTA/W££fg£Lfc£LTt>, -^O^yW 
^ ^7 L^c^MI^P ^XjL-4 a f 4 b t NSS1S 2 <h CDfg© 
P $ # £ fcOT'fc ^ C i: ^Htffi IT 

wijnsfttcct ouniaisn, esd<^> h )6i rsi <=!=« ttfa?js ^ 

h<DT*for>Th) , ESD<^>M:#t«P+SB«8 
a, 8b<88SMIl. 0 2 ©UJfilctflCiSl-iTIi, ^^'Ji: 
->3>] 4a, 14 bA^bCOlg-n A/^< i7 fea=C!)Sg*B 
tt^^Jjnc-^Tl^o ^.^ 'Jtf-->3 >E 3 4/^t>P+. 
pI^c S a , 8 brt^a^-tn^KiatT^j;!/^— 
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ttbtf. P r 5'X,Jl4a, 4 bii, 3>^JH8a, 1 

— V3 > 1 4 a, 14 b^b!i:Sntlfi 2 'vftttT 
^ £ it £ ^ 6 T £> £ <, 
[ 0 0 2 6 ] Kid. ^#]<o£n<> Ig^SElite&KrRo 

a, S btCctOJS<ft$n^«S« 1 &®fitt. Ox;U8 
a , 8 b/^#^L7 t c£l^^^t>^ c hJ;t$iLT^ : L<M / > 

[ 0 0 2 7 ] 7^-^ KBSffcttffilSf* 6 a ±flBUl# 
ffiTSHrffl*l!i8:H 1 2^y-h»MtlT^A t P + 
H*8 a, 8 bS^nfnKK >Sl/V-^i:LT# 
A. I^/t 7 H 1 4 a hSIt AT, ^H?J 

P^ >*JbMO Sh7 >v f 7,^^gl 2 <7?fflSc0 4 , lC# 
ftLWS. ±iELfc*D< , /V;/ H14at)P+ii8 

a^MLTioO, ffiot:©f4h7>v7J'©y- 

hli-r<7? K U"f >M£**cbTi>£ 0 ^^Ut-ya > 1 

4 brt<P + Si* 8a, 8 b t^>$ 2 h 

y-h^V-T.ffi/E (WFl/-f>MV-rlE) 

t, P + S88at8b (EP*>. V C c^b^7Fl4 
a) <0PDTlz*5l>TagiiT5o yj—frFWtitmea&Tf 

7, h v 7 e aAi:J; 0«i34$ns^-OTPJ<7)S1g2 co^a^n 

JUK®JE7^ffi»TKl/Mffi. fisjx.l-2 3 0 V cof£& £ ft £ C 

n, «Atf2 0V©§fiTSS. 
[0 0 2 8 ] ETFiCift^T 5*0 < . *5S?l§^@W©fc«) 

WlcSfiB^^AiziXATSS. MoT. 7^-;UKKMt; 
ttffififcf* 6 a llfSSt" « P + ®«t S a J: 0 6 

&IZ H — ^LfcPr>XJl/4 a Tl-i&< , E SD-f ^> b 

ic & y v - ^ ^ o zmis&mTxLt&ho 

EE!*, -BiKSlC K-7LjU£-£<B*£(Cld:S : l>< Kl<> 
^bt'SS) - CCDCchtS. *3EBj§0)c©|llSSf«lc*3^ 
Tt£, P^XJM a. 4bOSS6S:> 0>J*.liiJ>& < t xj 
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iCflLTfil^ltoCiiC^OililcdnTl^c C<0£ 

t^,: t *i pIfigTi& 9. X C © ± -5 ft X %B £ 
^ co { i!i cd ^ a co 4> ffl co ft Wi <o o t> <r> fit S oictOSH 
ffifSCt^figTfeS. MoT, P^XJMa. 4 b 
^^^X/W+>^tzMLT5£^^ffiFi^^7u^>t>CDT 
P +fiR«S a \z&rt%mis7l''-2 ?V>mHL 

[ 0 0 2 9 ] ±3£UfcMlS©M©«o . P+MSai 
N-JXJI/3 a £<Dffl<Dt&&* W\Z P + fiKtt -8 a <h ft AfiFl 
*S7 <^COrn r ](D^^T$)^112COeir2 5 IC^to tC 
^tiT^^-&^P-^y^>me:ti 1 6VGD§g£T£> . 
5, MoT, ^(D7,Uy^=L^-)l}-nE.^mpi^Vu 
tmmW^v K 1 4 a ±cOglODtlHZ^P + flfl*S 8 a t 
Iffi 1 0 2 <h<or^CD^o01^Mfeeitoo MoT, P+<Si 
88aRtfN>5l^3a (fliAnli* 7 tc43tt§) ©tg^ 

^>/NW#-^ h7>y^^ 1 3 ^^rLTCDK^IL^m^ 

IStRT S - <h ^ W nliT § 0 
[0 0 3 0 ] -LJ£lxfc*D<. S^P^r >*^^-r-^ 

TfeSc MoT. Mos*axtt/o^7;i/-©^fn 

J: 0 t> IS ^m/E ^Tti-& ^ U - ^ ^ «5 >//3E 

^ MO ->^3t; — ^ HIB/iXI-a/^>?7.;U- 

(OTiLtf. NSi-^-T >*;i/7, h ^ ^a^v^^JES^lTU 
7^1/^^) , rty H 1 4 a lC&^TficOffitt<0 E S D^f 

^^rUTcop +«i«t8 a, s b<7)Ppi<DSi*i6]WaB^< jffi 

. P +fig«8 a tl^tt^mi£^^ J &^'»/-^^^>^ 
JE«t Ote<«II#TS©lC36»a:fe©T ! (-4tt< , MoT, 
y-A • K U-f >^.j|^i?S1"^^^TS.oTt), 
40 ffi^l-4WS.^Jta63l3ttffillt2 5 t-4o^Tyi/-^y^ 
>t^ 7 ^ - ib HB5 fc^ h 7 >y 7 U 7 y ^ 
)V K HI/ER ^ > ^ 7, - ffiE £ 0 < ffi -& ^ - ^ ? 

a, B b<Z)K)a>7-X • KH>WESD<^>h 

jtn PnT * ic s fli ox * S:3c± iiffi c ■& s ^ < 

T5C<htf<pJffiTS>9. MoT. fc^ttSgllfetiTli. 

[0 0 3 1 ] A-f*-5 h7>v^^ 1 3 ^ZCOffi^ff 
50 ifcJicaattbftT&rK rnii3l/^tLTOPW 
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A at. X^ 7 ^iLT(7)P+W8b (TkUPOJL)V 
4 b) t. ^ — XL UTC7)NOx;U3 a t-f LT^O, 
P+uP#8 a lirj U^xi>^£ hi LTf£/E 

bt^-7xi o icoraicis^jKjasnT^So #51593 iz 

cfcnii. IE fix 9 te, ^12 5(C*3WSN>?x;i/3 a tP 

+ Si«t8 a i^r^cD^^coyu-^^^v^m^ic, a 

< ^ — 7 h ^ >V7^9 1 3 CO^s — 7^ cbX^ ^ ^ (hCDPJllC 
mEEf^T£#AS 0 ClcOflliJEKTfSStEt] 0 2 tP+ffi 
«S b ^Of ( M]cD^^^Jll^^/W7XT^C0(C^»^t) 
©t»s: £nT-& 9. AW#-^ h^>>^ 

4 A* JS-Z^ ^io/j^b, E S Dfyc®IUl?SlC43liTI-i 
[0 0 3 2 ] *56DjyicJ:n{i, ffift 9 CT 

w «E o t -s-m-a tg^ y u - $ ^ ^ > a> £ ^^iffi tm 

AW ^— ^aSaj^ffflte^ lt5 0lZ3fc#lzBi/>fiS : £W LT 
1<>S 0 Iff fit 9 ©JfiirEMia, 3ktC, N O x;U 3 b CDTSEft 
i6ffi:lzft??LTH£o faSfr&^ti, ^SSCDJ&ifta, 
7 >f — Jl/ \-mit'tym$LW§ bTffl'J<7)N+jSt« 1 0 £ P + 
«i«8 b<hcoP^c07^-JUKi^^feiffi^6 b£tt b i»rL 

a, 3 bc^^J^P^XJU^ b^S?rrbT©SEfattJJ;L(Sfi5 

F-^ntl^i^T^oTt), ffifi9 ©tfifitffilzig 
L<«2®£#A5;z£fci;&ls. N*7x;U3 btfl x 1 0 
lf «Wcm 3 ©fM0^1«g[^fLT^^^ 
IZI3. fa 6. 0 *zmC08Efflid7&*5 0 0 Q^Sffi©ffilnM 

[ 0 0 3 3 ] ^-wjgffc, *5EB^©ffffi|g]S!i(jyizScr<ffi 
/Stfli. ESD^IMlc^T^M (BBSS) m/E&i/ 

»"&"5 r U--^^ I 5>«EE&ftfi-r-5. MIC. A<tR-5 
«3B£ h U ^-TS/iiiiXC^ffi/cCfllSSli, lfitrE9©ffij?LM 
(Ccfc 0 SiR"t 5 C t ^plfigT* 0 . &-D7 j —)\, 
ttflifilitt 6 b &fiR0r L T<0SE« d IC «fc 0 ns o 
[0 0 3 4 ] 1] 3, 4 a, 4 b^mMLT. ±j£ 

LfcE S D-fKKlHlKcOK 7 0 h ©-«»J!z o ^Tatt^T 
So 03 4 a 14* ^ U if— ->a > ] 4 a , 14b ^?WT 

coz:co^iE(f>J{c^^T(a. K/\ 6 7 KEScCD^frtZ? 
f K KftftWfiJcf* 6 c L T4o 0 , P + mt& 8 
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<» >w — )v FMiktye c co±/sjifi(7)[Hio ic&i^tp + 

«i«c8 aftlCP^XJL^ a//»lJbnT^Sc ffifftffcfe* 
15^ E^Jffiln2:^jST5;ia&IZ. P + 8 a b 

siffiLTu*. yj-jiFrntfoMiSLfte art. jstrti 
^7 7 o D^^^^^^J^cD0^l'J©/I^6tc. yj—jiFmbfo 

SnTUfc. 7 h*ffi^tttt?J«{*6 b//P + »iJsE8 
bS:ISBH/uTi3a, N+«i«3 0 ^ 7 — ;U HSS^feffi 
fifcft 6 b ^flxEa/u-cliSo 
[0 0 3 5 ] Jiil5U/iiD<, h^>>?^5' 1 

3(C^tj-StSfi9CDMil, P+{1«S b =&flx[ltr7^ - 

S 0 (EPt), N+'giS 1 0 OD^C — 7.Z] >37^ h^N + I 
a tC«t)i5l/i#JBBlc*5^§ P+ffiiWcS bCDXS 7 ^ 

IS, AW ^ 7 h >^ >zs7s? 1 3<D^ — 7,Wm(D^^ 
il^T^SCi^g^U^o Mil. SEBIid aULJSM-fil 

S g Ffr 5 ( c rpfii »j <D m g & 7^ & L U b> d 1 7^ « Jffi 1? T * S . 
U4 a (C^Lfc*n< , K/ty HOftfflJlC43^1>ftffi 

£9 0»b84 5a : ^^^>$i±Sd<h{Cj;0^^dO 

-nti^q#bnso .«e^t, \-mt'm^m4-e 

SEKWl3ffi«dtCJHIi$SnT*3 0. *CDR6«tta4 5|gc7) 

So Mic, ftSBlc*5ttSftffi7&^4 5ffiJKTTS>Sc:©»! 

O^r^ASo MiiS/cCbtf. m^iH*^ 9 0 m<D^%UZ 
43 ^ T5££-T S t> CO t jtt£T S t W> $ nt ^ S ^ b T 

$>s 0 mic, p + {®a8 b^iaotDrafflfflSrPiaMic^j 

ffl-r^CtlCcfcO. AW#-7 h5>^7^ 1 3 C7^-< — 

[0 0 3 6 ] i4 b^m^^>L. &mX> K/^ 

40 7 H 1 4 a]&LXfeK®ffi 1 4 b£BHZLrzm<Dm4 a <D 
ffi(jE/j^cniu<, 0 IS a (H or] >^ 0 V 1 8 a 
T&/&*'> H 1 4 a £ P +ffiligc 8 a i: CDfSlir n > 

h^M^nit^c i4 CD®«3 I 3 iC^Ufc 
ii^HlC^i^LTliSo J>^h) 8 a K 1 4 

$ y09-< >y?^j^^fg/h£TS7 M cfi6tcSt^Rtic©r] 

[ 0 0 3 7 ] V^iSdni^o^^ U -bf — v 3 > ] 
5/7 4 b^V^-> K ] 4 a u-llxSl/vT^ 0 . IOr©Ti©P 
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+ b (THi^) ^<»m&m<r)^y9 2 HSb'd: 

3 >^i7 h 1 8 c &*TLTl>£. MO S IBHilsI 
?gtC:ktj-£ A^Ay K^CCT^JIC&^TI^ =1 > ^ 0 V 
H 1 4 a<7)JtM^43(-toP?aj£ffittttlAl 5^©;* 
^ij-tf— -> 3 > l 4 c C^OiScmi^o *'J v'J 
a>v*Y >A1 9 7^*3> Uir-va > 1 4 c^^J^Sn 

MlJgtlTO^o ±S!iLfc*D<, PMfflffiCil 5I4A 
*y K 1 4 a tMO S h =r>i/7s9<r>¥- V t<DW\\Z 3 k 
Q©fSKOi£^tfiK€tS{ttUT*3 0, 1*3 JIB 1- ^ >V7,9 

[0 0 3 8 ] ii»£>*D< , MOS h ^^^ffl^* 
A 7 77lt Bitt. ESDffi«^fcfc<&iff^Jffiffi£#E 

ffieST 5 56 tc teiayy ffiffirtW*&E tcnT^s. c: 
©•t-p/cttstaii* lkQCimO. 7 y fv^>^ 

S^Klte, c:©J; "5^51381-10. 2 5 n s ©gSTfe* 
if^r tM£> 5 o {*! A. ^ ^ y 2 R A M ^ (DM fcfcfilrK 

W<D*&alzte* z<D^oU^i-)lf- ^ \£SitbXfflMteh 

-5 C h tc cfc 0 fS^c £2ftX^Z>*3£W<DZ. (D^MM lc S 

[0 0 3 9 ] H3I1 *$(C. E SDimmmcD^CDmim 
m<D\/-1 TO hCD — ffiZTKLX&l') . WtW<D&&±- ± 
flillC^ffiT£** 1 J-£->'3>l 4 a, 1 4 b<Z>— BB£ 
^OP^LT^Oo 114 ^b^b^^^D< . EI3 ICPSDICtt; 
LfcflSBEti. 7 F 1 4 a <D±X<DA OC0ff!'lffilC*5l>T 

[0 0 4 0 ] iij^d^^Ttft^-r^t. /W Fl 4 a 
ti. VcctfflWMJSl^TnoffittWE SD<^> MClS 
' S-r*il t fcoIffiT**. V C c£»**«HClE«ttG>E S 

m^m^nx^^h^tm^^o 

[0 0 4 1 ] «iMl£Vcc<tffl#6^cA-y HI 4 a 
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IB 

A<7*«EE**. »ICi£A««7 (?FT£T£*i£) ICS* 
L/TP+SUK8 a tN^XJl/S a t C0flf]CD^'&IC4o^T 
^^ 7 - u „^^^>^5g^^it^(OlC3t^^^:^ e^5B 

gilCiSJjPTS. 1. 2 /im (7-f-Jl/HB6^tt«5^ 6 
a Offl) <OSSOSgl«/fltS^lC»«SnT*5 0 p + ffi 
$8 a 11^1" ^) V cc^ AW 7 X ^ l- ^ P + IS 8 b 
©JStfiKW:, tef£2 5 (H2IC*5^T) iC*5U>T, 14 
w -;^Hffi*fcttffiEEft6 alCfBfcifi^P+<S*S8 a ©Sgffi 

[ 0 0 4 2 ] 4>}3]<Z>jiD< . 7^7 >vxS!(OPNJi'&^ f 

IC ^Sc^m^ - IE7L# ^ 56 *feT -S . C n b <Dm^r - HI7L 
#14, IE«<Bffi3tlcK»& J 3*A. m^rteiEICAWJT^ 
nfcffiffi (P+-»*S8 b&t/POx;U4 b) ^Ji^T 
»BftL, *^IE7L«ftJcyW7XLfcttffi (P+««S 
aWP^XJMa) ^EUjToo P+^ife3c8btC^ 
i-t5ffi&tN + 3>^ ^ hMM i 0 <broracoSEBIHc^/z 
^ oTO!)Nffia«2COlfiinffllCiEHLT. NS!St5 2rtiC 

W LXOVm d ti. - <0«BERT# P + IB 

bi:Sffi2 chC0^JCDtS^^lli^^lAW7 7,$ii-^C 

7 7.IL n ^ chX£ ^ ^ t^HtC^ol^T/NW 
[0 0 4 3 ] Jia?L/fc*n<. C^«5l$#lCi3l^T«PN 

LT%7ubn, P+M8b3i^P^XJMb^xS7 
^«hLT#^bn, P^XJHa^3l/^^LT#A 

en^o m-ix, :©PNPh7>yX^-x^7^ 

^7&Wl35PlAW 77.$nS«6-lC, ^^7'1/-^^C> 
&tf!ftln9 (3£IC, N^XJU3b) LTOHIBEI* 
TIC J: 0 n§ WiffilCfia C <Dtt»*lS]«r P N P 

Y=5>V7.$\ 3 OA-f 3fi-^*iS^n ^ (POX 
jMa) tx=7^ (P+«8b) tcDP^lC&UTBS 
^T^o h7>-^^ 1 3 <&AW#—7*iIfi6*l-4. lg 

y K 1 4 a <htiSttLT^^fi^»?'flSlS^7C®Lfc*tt^ 
^±ICttmc1+SWlJP63&ffi*&^A"C^«). 
[0 0 4 4 ] AWTR—^SSii^WlBfl^TS^Tt), 3S^J 
U -f 7 0 h S n T u fj: ^ ffi ^ t c t Z « ft » 3! ^ 56 £ T 

3 <£>X^ •> ^ t Lt^fflt^P +fflTl«8 b/^7 -JU H 

ttCffiSr-r^^Tfc^). SEoT, XS^^P+«St8b 
14, P+SiSS b<7)ffli!DffiRc/BEHItELICfiSSLT, 
5(? ^S^ffi^JtSrAeWLTt/^o Sot, SEB6ELI-4. El 
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OtfSBB© 1 • 0 w mortice CO efc -5 nc3>^^ h&SSI} 
£>Z£$:t)mTZ>®1${ZlZ, BEBlt E L l-i 4 . 0 um(Dm 

tn £ ffi & /v T *5 0 . ff :7 zJfiOiJtl] fiTJ 4> ( c 4e 

m i c -m -f o k s 

[0 0 4 5] $fot, ±j£ Lfc2|s:5Eqa60Stig||i1S{|fiJ|J, y# 
'h c >^:1#ataSTj- ii £#LT43 9ft-3TESD-f'S>HC 

£/.c*.ffiSi?S&#ATt>5. t¥(C *5EDj3ii, Hl^iJ^ — 

b CD HJ I^^Jl/SrffflWT^C t^olfigt LTli 

dibit o T— $ (C^-tt^C <h ^ oJfigT S> 0 * A< ^— ^ 

<Dm^m<omm±\z aw ^ h ^ >>^ * c 

[0 0 4 6 ] ^ti^^ 

*y 7°73;M(iA>5P7^-£A[;L h U;tfffl3£ffi<0t££:/ 

Affile K-yOfcSltSNiC^xjUSrKtt, 
/ W * > y ST £ U - 2 icfcft & ffiffi & li^ 

fllsTfeO, ^tltCtO, AW^-^^-ffiOTrpT^iC^li 
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9. W o T xl / J n CO ffi fix J D Jfft T & fff & ag iffl £ # A T t^o 
[0 0 4 7 ] JW±, ^J^0^^ft{^rj^ffi(7)^triiC^^T 

£n5^£fctf>Ttt&< . *3EiJ!l<7)BES6'j!EllB^i&itt"r 

5 d <b ft L I c «Q * <& JC M nj fig t & s c i (a «g Sfe T & 

m i ] *^D^os-©jtii3iJiiswtca^< e sdk 

[0 2 ] *5B^<&iSB— ajffigg^ 

[0 3 ] ±#JC??ffiT£;** 'Jii — ->a >£/r LT6B 
» fl'J ( C Br HIT ^ i: o T ^ L *n El 2 CD g g£ co - SB « N g ^u5I 

Ho 

[0 4 a] mim&mtyiz&ii%-m&tz&^T0*$t 
m <d fft m m m m t z m t ^ t «s jse $ n ^ ^ ^ i a /v ^ # 

[14 b] aHigi§S*{C^tj--2)-p5ieiC*5^T0Ci*|£ 
>HA<; h*$:^Lfc«I0S5piBilEl. 

[S 5 .b] g] 5 a tC^Ufcta£*©E S D S JS g fit CD 

1 Slffi[H]S& 

2 S« 

3 «?x;i/ 

6 7 4->v Fmtfomj&w 
9 ffii/L 

i ] ^-r h 

1 1 h7>WJ 
14a K 

1 5 m&mfn 
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